Background: MD-PhDs have been hailed as significant to the advancement of medicine and health care. Yet when it comes to which positions MD-PhDs should be holding in the clinic and the academic world, there seems to be no real consensus. This article examines the ways in which a PhD-degree may contribute to medical doctors' professional practice in the clinic and discusses the positioning of MD-PhDs in the clinic. Methods: The study is explorative and qualitative, based on interviews with MD-PhDs, their physician colleagues without a PhD-degree, and their leaders. Positioning theory was applied as the analytical framework for data analysis. Results: We found two opposing positions cutting across the groups of informants with one side critiquing the MD-PhDs for not doing enough research and for using the PhD-degree to climb the career ladder, while the other side emphasized the ways in which MD-PhDs increase the clinical focus on evidence-based medicine and integrate it with clinical decision making, thereby enhancing patient care. Conclusions: A debate is needed to establish more clearly how we wish to position MD-PhDs in the clinic, which in turn will give us a better idea of how many to educate and how to make better use of their competencies.
Background
In the world of biomedical research, MD-PhDs and physician-scientists have been hailed as key contributors to biomedical advances and the improvement of health care [1] [2] [3] . However, when it comes to which positions MD-PhDs should be holding in the clinic and the academic world, there seems to be no real consensus, which is the subject we will be studying in this article.
The MD-PhD-degree can be described as a dual doctoral degree that includes a degree in medicine (MD) and a doctorate of philosophy (PhD), which is a scientific research education resulting in an advanced post-graduate degree, usually based on 3 years of study and a dissertation. As such MD-PhDs are prepared for careers as physician-scientists. In the US, MD-PhDs typically spend most of their time conducting research and dividing their remaining time between clinical service, teaching, and administrative activities [4] . However, the range of the professional options of MD-PhDs is broad and varies internationally [4, 5] .
In many biomedically advanced countries, such as USA, Canada, Japan, and Germany, concern has long been growing over a lack of physician-scientists in general and MD-PhDs in particular [6] [7] [8] [9] . As early as in the 1970s, warnings were issued that physician scientists were becoming "an endangered species" [10] (p. 1254). Currently, some argue that the continuing decrease in the number of MD-PhDs poses a threat to the advancement of biomedical science and the translation of research findings to clinical practice [11] [12] [13] .
The present empirical study takes place in a Danish context which differs from the described international situation in significant ways. First of all, the number of MD-PhDs has been increasing in Denmark since 2006 where a political agreement called Globaliseringsaftalen (literally The Globalization Agreement) resolved to boost investment in science and research in a wide sense, including earmarking resources for increasing the overall intake of PhD-students at Danish universities. Accordingly, Danish universities enroll approximately 60% more PhD students today than in 2006, including MD-PhDs [14] . Hence, while the international debate has concerned itself with the possible causes of and resolutions to the decrease in MD-PhDs and physician-scientists, the discussion in both the professional medical press and the daily press in Denmark has revolved around whether too many MD-PhDs are being produced, and -since the PhD-degree is publically funded in Denmarkwhether the MD-PhDs are worth the investment. For example, in 2014 approximately 320 medical students graduated from Aarhus University (Denmark's second largest university). The same year 77 MD-PhDs graduated from Aarhus University [15] . Thus MD-PhDs constituted approximately 20% of all MDs from that year. This is a higher percentage than is seen in countries such as the USA or European countries such as Finland, Norway, and Germany [16, 17] . In particular, critics of the increased number of MD-PhDs have focused on the limited research activity in MD-PhDs [18] and have speculated that some physicians merely do a PhD as a "shortcut" to being admitted to the clinical specialization of their choice and then subsequently stop doing research altogether. Advocates for the increase in the number of MD-PhDs in their turn have argued that MD-PhDs contribute in others ways than exclusively doing research [19, 20] . Another significant distinction between the Danish and the international situation is that Danish MD-PhDs tend to go back to work more or less full time in the clinic, while only a minority continue on doing primarily or fulltime research [21] .
To the best of our knowledge no empirical studies have been made concerning the ways in which a PhD-degree may contribute to MD-PhDs' professional practice in the everyday clinical setting. Hence in this study, we have explored how MD-PhDs are positioned in the clinic, i.e. which competencies, rights, and duties they are attributed. In particular, we were interested in knowing how different relevant staff members position MD-PhDs in the clinic, and the study is therefore based on interviews with not only MD-PhDs, but also physicians without a PhD-degree (i.e. colleagues), and leaders.
Methods
This study used a qualitative and explorative approach [22] to gain access to the views, opinions, and experiences of MD-PhDs, their (physician) colleagues and their leaders.
Data collection
Data collection was carried out by the first author and took place from March through June 2016 and was primarily carried out in Central Denmark Region and to a lesser extent in North Denmark Region.
In order to get a wide variety of perspectives on the role of MD-PhDs in the clinic and thereby strengthening the validity of the study, we wanted to include different types of hospitals (university and regional), different kinds of doctors (medical and surgical) as well as including MD-PhDs, their colleagues and leaders (see Table 1 for an overview). We assumed there would be a difference between being an MD-PhD in medical and surgical specialties and chose one of each, based on the specialties being represented in both regional and university hospitals.
Recruitment was carried out in different ways. First six executive consultants from selected wards were contacted via e-mail and then by phone. They all agreed to participate in interviews which then took place at their office. After the interview had taken place, the executive consultants sent out an email to the physicians in their ward, encouraging them to participate in an interview. After a week the executive consultants were encouraged to send out a reminder to the physicians, which they kindly did, and this resulted in a four more physicians volunteering. The physicians who responded were contacted individually via e-mail and were 
informed that participation was voluntary, and that they were under no obligation to participate, if they did not want to, and that their leader would not be informed whether they participated or not. In total 14 MD-PhDs and 7 (physician) colleagues agreed to participate in interviews. Furthermore, five appointment committees were selected based on being representative of both medical and surgical specialties and being different in terms of size and research tradition (some being more research oriented than others) as we thought these criteria might influence the perception of MD-PhDs. The coordinators of the committees were contacted via e-mail and passed on our interview request to the committees. One coordinator never responded despite e-mails and phone calls, but the other coordinators arranged for the first author to meet with the remaining four appointment committees for half an hour either before or after they carried out job interviews for residency training. Participants in the appointment committee group interviews were senior hospital physicians, clinical associate professors, head consultants, specialist consultants, Heads of Degree Program and junior doctors from hospitals throughout the Central Denmark Region and the North Denmark Region.
All participants of this study contented to participate verbally and were informed that they could withdraw from the study at any time. They were provided with the first author's e-mail address and phone number in case they had questions or wanted to withdraw from the study. Two of the participants wished to be informed if they were quoted in the final article; they were contacted and approved of the quotes included in the article.
Interviews
The interviews were semi-structured and based on an interview guide [23, 24] . The guide included a range of themes and open-ended questions pertaining to being/ having an MD-PhD in the clinic, such as expectations of MD-PhDs, experiences with MD-PhDs and the role of science in the clinic.
Individual interviews lasted between 45 min and 1½ hours, while the group interviews lasted between 30 and 40 min. All interviews were audio-recorded and were carried out by the first author who is an experienced ethnographer and interviewer. All interviews took place in hospital offices where the interviewees could speak freely, which they were invited to do, after the interviewer had assured them that all data would be treated anonoumously, and all personally identifiable information left out. The interviewees all seemed comfortable talking about the subject of MD-PhDs; some voicing strong opinions.
Ethical considerations
The study was approved by the Danish Data Protection Agency (J. No. 2015-57-0002, Sequential No. 211). Approval by The Central Denmark Regional Committees on Biomedical Research, under which this study is classified, was not required, because our study did not involve medical products, experiments including patients, etc.
The American Anthropological Association's code of ethics was followed [25] . In particular we have chosen not to specify which hospitals, wards, and medical specialties we have included in the study in order for all informants to stay anonymous and be able to speak freely. All informants were informed that data would be treated confidentially and anonymously before interviews commenced.
Analysis
Transcriptions of the interviews were carried out by the first author and an accomplished secretary. The transcriptions were read through several times by the first author and subsequently analyzed following the qualitative content analysis approach described by Emerson et al. [26] . First, initial codes were generated, and initial memos were written and discussed by the authors. By investigating relations between codes, overall themes and patterns were selected and explored in relation to the full data set. Themes and codes were discussed among the authors before the final analysis was conducted.
The excerpts used in this article were translated from Danish to English by the first author and reviewed by the second author. We have chosen to include a fairly large number of interview excerpts as a form of "textual evidence" [27] (p. 48) in order to strengthen the transparency and thereby the validity of the analysis. Furthermore, by including informants from different types of hospitals and different specialties (medical and surgical) as well as including MD-PhDs, their colleagues and leaders, we have made use of what Patton terms "triangulation of sources" [28] (p. 1193) as a form of validity check. Finally, we have taken great care in the interpretation of data to include "different real world nuances" [28] by including informants' different viewpoints.
Positioning theory as analytical framework
In this article, we use positioning theory as our overall analytical framework. Positioning theory is a social constructivist approach which allows us to highlight how multiple actors (i.e. MD-PhDs, colleagues, and leaders) position themselves, position others and are themselves positioned, emphasizing different types of rights and duties attached to the PhD-degree.
Positioning theory seeks to break with theories of social behavior that regard rules and roles as static and stable and social encounters as formal and ritualistic. Positioning theory focuses instead on the dynamic and changeable character of social encounters, highlighting the variable positions people assign to themselves and to others in unfolding social situations [29, 30] .
The positioning of oneself and others is seen to be revealed discursively, i.e. it is through talk and conversation that individuals engaged in talking negotiate positions for themselves and others. In this sense, discourses make available positions for individuals in terms of the discursive material available in the local moral order within which people allocate a variety of positions to themselves and each other [31] . Below we describe the three interrelated components of positioning theory which constitutes the positioning triangle, consisting of Positions, Acts and Storylines [32] , which we will use to describe the positions adopted and ascribed to the MD-PhD-position by our informants.
Positions Positions are described as momentary "clusters of rights and duties with respect to what can legitimately be said and done by whom" [33] (p. 186). Rights are defined as anticipatory or retrospective justifications for the propriety of demands for actions by someone else, i.e. something you can claim or expect from others, while duties refers to the acts that one is expected to perform, i.e. what others expect you to do [34] . Thus the content of a position derives from (disputable) local, moral standards with respect to the rights and duties one is enabled to carry out as an occupant of a position. Someone can accept a position, but may also be forced to defend a position, renounce a position, or contest their positioning by others by drawing on alternative discursive resources and systems of meanings to construct new positions for themselves or others. In this article, we will touch on three modes of positioning: Positioning oneself, positioning others, and being positioned by others.
Acts An act is defined as "a socially meaningful and significant performance" [32] (p. 6). Acts are social actions which have been interpreted in a socially meaningful way, and positions are negotiable exactly because acts make it possible to reinterpret positions. Importantly, the same acts can be interpreted in different ways, because a position (rights and duties) can be challenged and called into question, and reversely being positioned in a particular way affects which acts one can meaningfully opt for and make use of.
Story lines
Storylines have to do with what can be expected in specific social episodes, providing an order, convention or (moral) framework for what one can, might and ought to do [32] , thereby making actions meaningful. Storylines may unfold according to socially accepted conventions. However, any encounter might develop among more than one story-line and support several story-lines developing at the same time.
Footing Finally, we will be referring to the concept of footing, a concept which positioning theory borrows from Goffman [35] . "Having a footing" refers to the manner in which one can enter into a conversation or social situation unchallenged. Someone with "footing" has recognized rights and is consequently someone you listen to and whose opinion matters and is taken notice of [30] .
Results
In the following we will present participants' (i.e. MD-PhDs, colleagues and leaders) storylines regarding MD-PhDs and their positions in the clinic (see Table 2 for an overview). It is important to emphasize that there was not consensus either within the participant groups or between the groups as to the positioning of MD-PhDs.
MD-PhDs' storylines
The PhD-degree is academic capital
All of the MD-PhDs who were interviewed considered the PhD-degree as a way to improve their career options. However, there was great variation as to why the MD-PhDs had done a PhD in the first place. While some of the MD-PhDs conveyed great passion for and interest in doing research, others mainly regarded the degree as a career opportunity. To most, however, doing a PhD-degree was mix of both reasons. A typical answer to the question as to why one had done a PhD came from a staff doctor:
There were two reasons really. First of all because I think it is part [of being a physician], being able to see through research results, and I'm also interested in it [research] . And on the other hand it's probably also a little bit of CV speculation. If I want to be [a certain kind of medical specialist], I knew there might be a battle for it, and.. so there was definitely also an ulterior CV motive.
MD-PhD, medical specialty, regional hospital Table 2 Informants' storylines regarding the PhD-degree and the positioning of MD-PhDs in the clinic
MD-PhDs
The PhD-degree is a way to improve evidence-based clinical practice
The PhD-degree entails a duty to do research The PhD-degree entails a duty to do research
MD-PhD hold an unjustly favored position
A prominent storyline in the Danish medical educational system is that you need a PhD to be admitted to a clinical specialization at a university hospital or at one of the popular medical specialties, and as shown in the above quote, some of the MD-PhDs portrayed the PhD degree as a way of positioning themselves in terms of achieving a wider range of possibilities as to where they were able to work geographically, and in terms of advancing professionally. While the MD-PhDs used the PhD-degree to position themselves in the medical field, some also presented themselves as being positioned in a larger field by the ward or the hospital they worked at, and as having become part of a prestige project in a time of tight financial control at hospitals and society as a whole. A chief surgeon remarked:
A ward profiles itself outwardly by having something take place, by being innovative, by doing research, and that's what everybody's thinking: "Oh, well that might prompt even more PhDs, and then there will be a flourishing environment and it will become a fabled ward". MD-PhD, surgical speciality, regional hospital
In this sense, a PhD-degree was not only seen as a form of academic capital for the MD-PhDs themselves, i.e. a form of cultural capital that is gained through the acquisition of an academic qualification, but was subject to the significance it holds outside the educational institution [36] . As shown in the excerpt, some MD-PhDs constructed themselves as constituting a form of academic capital, i.e. as being part of a larger game plan of survival whereby each ward or hospital is positioning itself outwardly as an academically successful environment within the context of hospital closures.
The PhD-degree is a way to improve evidence-based clinical practice When asked directly, none of the interviewed MD-PhDs indicated that they got other assignments than their colleagues without PhD-degrees, although some mentioned that they did more teaching and coaching. However, many expressed that their approach to clinical practice was different than that of their colleagues and than before they did the PhD. They conveyed that the primary quality they had brought with them was assessing and being critical in two respects: In terms of scientific literature, and in the clinic.
Assessing scientific literature The use of scientific literature has become an increasingly bigger part and even a demand of clinical life over the last years in Denmark as in other Western countries. In particular, more and more focus has been put on the use of evidence-based medicine, which has been defined as a systemic approach to analyze published research as the basis of clinical decision-making [37] . The interviewed MD-PhDs argued that their PhD-education helped them in terms of being able to form an overview of the constantly incoming new scientific literature. Some of the MD-PhDs expressed in a straight forward manner that the PhD-degree helped them carry out evidence-based medicine in the clinic. Thereby they were able to perform a form of translational medicine, i.e. bridging the gap between science and the clinic by "translating" the newest scientific knowledge into application in the clinic.
Furthermore, the MD-PhDs conveyed that the PhD-education had equipped them with the ability to critically assess the results of scientific research, especially in terms of the quality of studies but also in terms of their applicability to their own patients. A staff specialist expressed it in this way:
The medical study is not the place for learning a critical approach. Not at all. And that's what I think I've learned. That the most important thing I've gained […] being source critical and critical on the whole.
MD-PhD, medical specialty, regional hospital
Assessing the clinic Some of the interviewed MD-PhDs expressed concern that that they had "fallen behind in the clinic", i.e. that they were less clinically experienced than their peers, because they had taken 3 years out to do their PhD. However most argued that their clinical skills had improved in other ways. First of all, several MD-PhDs in various ways expressed how they had become more critical towards clinical practice, which in their own perspective made them more likely to look for alternative and better treatments for their patients and not settling for the easy or traditional solution. A chief surgeon expressed it this way: Before [the PhD-degree] when an older, more experienced colleague said "Then you do this and then you do that", I might have been more inclined to just swallow it, and now I'm more "But why? What is really... Could it be done in a different way?" Or when you start something: "Are we certain that this is the right way?". I think you become more critical towards the treatment.
In this sense, the PhD-degree seemed to change the footing in the wards by putting the MD-PhDs in a position where they could speak up, because they had the ability to refer to evidence-based medicine and scientific results.
The PhD-degree entails a duty to do research As described above, the MD-PhDs generally argued that the PhD-education had made them better clinicians in different ways. Yet as MD-PhDs they seemed well aware of their double position as both clinicians and as scientific researchers, but there was great difference as to how much of their time they spent doing research. A few of the interviewed MD-PhDs conveyed being very research active in terms of publishing peer reviewed articles and seeking foundation grants, while most stated that they did not spend a lot of time doing research because of busy work schedules in the clinic. However, most stated that they expected to do research in the future.
There were also great differences as to how many working hours the MD-PhDs expressed they were allotted to do research. One MD-PhD had one or two research days a week, while two others had 1 day (an "office day") to do research a month, while most -if they wanted to do research -had to do so on their own time.
When asked what he had obtained by doing a PhD, one MD-PhD answered "A guilty conscience" which denoted how problematic it was for him to find time to do research after returning to work in the clinic. The same medical doctor explained:
[Interviewer: So the research is done on your own time?] Yes. It may be months between working on the protocol. I also have another project that's still at the idea stage, where I've been trying to arrange a meeting between two professors who are both very positive [about the idea], but we simply haven't been able to coordinate our calendars. Last time we met, we agreed that it might be better for me to take a leave of absence from my position, so I could have some consecutive time, a month or two to finish it. So I'm applying for funding for that now, but it's a slow process. The idea is at least a year and a half old.
MD-PhD, medical doctor, regional hospital
Interestingly, when asked about their research activity, MD-PhDs responded that they did no or only very limited research in terms of doing peer reviewed articles. However, later in the interviews they often conveyed that they were in the process of e.g. developing or improving (evidence-based) clinical guidelines or doing small scale, local studies that were not published internationally. This indicates that other types of research do not count as research in the same way as peer reviewed articles.
Some of the MD-PhDs expressed frustration that they did not do more research and that they were not allotted time to do so in their work schedule, because they found it hard to balance their working and personal lives and still find time to do research in their off hours. A few, however, voiced the opinion that to them it seemed quite acceptable that research had to take place in one's spare time. A chief surgeon said:
You have to have some drive. You can't just be a wage earner in this field […] Those who contribute something extra, it is fair that they are prioritized and given something extra in other contexts. You should be honored for the amount of work you put into it. Not financially, but professionally.
MD-PhD, surgical specialty, university hospital
Even though they expressed frustration that they lacked of time to do research, everyone concurrently expressed that they found it important to do research in the clinic. Many emphasized that it was in the clinic that ideas for research emerged, because it was in the clinic one observed and became curious about different problematic issues. In this way, they position themselves as someone who takes on the double role of being a clinician and being a researcher at the same time. A chief physician said:
The place where you get the ideas for a lot of things [research] , is when you're out where the patients are. "Here we might do things like this". […]And if you are going to have an idea about how to do things differently, you have to have experienced the problem yourself and seen "We have a problem here. We must be able to do things in a different way". And that's the innovative thing you learn from being a PhD, which signifies that we need clinicians to have a research education as well.
MD-PhD, medical doctor, university hospital
Because of time pressure, rather than doing research themselves, some of the MD-PhDs conveyed that they contacted other (younger) physicians, when they identified a problem in the clinic, they felt warranted further examination. A chief physician said:
I've started changing my thinking so that I'm not the one who has to do everything, because then we'll get nowhere, but it's more about finding something [a problem] and then knowing what the research procedure is, how to get a protocol started and get the funding and then serve it more as a package, so it's easier to get younger colleagues [to do it].

Colleagues' storylines MD-PhDs are resource persons
Five of the seven physicians without a PhD-degree we interviewed reflected the MD-PhDs' own understanding of MD-PhDs as helping their (especially younger) colleagues in the clinic. Colleagues expressed that MD-PhDs primarily helped them in two ways. First in terms of helping them doing or starting their own research projects. The five physicians conveyed that their MD-PhD colleagues were extremely helpful in terms of helping them write protocols, make posters, seek funding, etc. In this way, the physicians positioned the MD-PhDs as resource persons who contributed with knowledge and guidance. One physician said:
They do a lot of the teaching because of their [research] education, but most of all they also use their education to, like, help others get started doing research. [At this hospital] there's a lot of young people, and you don't get far today, if you don't do some kind of research. That's where you need someone a little older to support you.
Medical doctor, regional hospital
Secondly, the colleagues also positioned the the MD-PhDs as someone who increased the focus on science and the use of evidence-based research in the clinic. One physician said: I think they're really good at [helping] if there is something I'm unsure about or [if I] have some questions at the care conference. They're really good at reading articles and looking at reviews and stuff like that. I think they have a more academic approach than for instance I do.
[…] I think they are really good at contributing and also starting some things in terms of new instructions and calling into question some of the things the older [physicians] say, about "That's the way we do it, because that's the way we've always done it". […] They're quicker in terms of seeing through advantages and disadvantages of different studies, and I think I find that difficult sometimes, when I read literature. It's not like I don't read any literature, but I'm more a person who reads reviews because I find it difficult to see through the original articles.
The above quote also shows that the physicians positioned the MD-PhDs as someone with footing, i.e. they are able to challenge their older, more experienced colleagues by referring to evidence-based research, and thereby shifting the focus from clinical tradition to evidence-based practice.
MD-PhDs hold an unjustly favored position
On the other hand, rather than accentuating the footing of the MD-PhDs, two of the seven interviewed physicians without PhD challenged the footing of the MD-PhDs. They did so in different ways. First, they distinguished between those MD-PhDs who were research active and those who were not. These two physicians clearly expressed that they saw it as a duty of the MD-PhDs to be research active. One of them said:
One might have expected them [MD-PhDs] to be research active. That they continued some projects, but that is probably more moderate. Once you have your PhD you go… Maybe it's natural once you've spent a lot of time doing something, and then when you're done, maybe you need a break. Then there's the risk that you get out of your usual course.
Surgical doctor, university hospital
Here active research is seen as what should distinguish the MD-PhDs from other physician positions, yet this duty is seen to be neglected. In the above quote, the very polite physician seems to be finding excuses for the MD-PhDs ("maybe you need a break"), yet in the interview situation it was clear that he believed that they were under obligation to put their (expensive) education to better use by doing some kind of research.
Furthermore, the two physicians not only faulted (many of ) the MD-PhDs for not doing research, but also challenged their academic capital [33] . Both conveyed that in their opinion the MD-PhDs had taken out a patent on the scientific approach, which left the clinicians to be viewed as less scientific in their approach. A chief physician said: 
Medical doctor, university hospital
Thus, physicians without a PhD-degree may find that MD-PhDs are put in an unjustly favored position. The physician from the above quote talked about how it often goes unrecognized that the competencies and skills of MD-PhDs can also be achieved in other ways and conveyed that physicians who had not done a PhD "sort of have to qualify themselves additionally". He stated:
There's a prestige about writing a PhD that I sometimes find hard to understand […] [T]hen they write "PhD" at the bottom of their e-mail and then suddenly that means that […] there are things we no longer need to discuss, because now they've sort of qualified themselves.
[…] And I find myself thinking sometimes: "Well, it's not like I've just been asleep in a chair while you wrote your PhD, right?"
Leaders' storylines
In the following, the term leaders is used to denominate executive consultants and members of appointment committees.
Overall, the interviewed leaders conveyed that they did not believe they gave MD-PhDs other or different tasks than physicians without PhD. However, the leaders also expressed different expectations of MD-PhDs and primarily positioned them in three different ways, as will be described below.
MD-PhDs are resource persons
In general, the leaders expressed that they did not find it relevant what subject the MD-PhDs had done their thesis on. Instead they stressed the generic skills the MD-PhDs had achieved by doing it. Approximately half of the leaders conveyed that they primarily regarded the PhD program as an outright "learning process" and a "basic schooling" in regards to academic skills, in particular in terms developing a critical approach to use of research literature and to the clinic. Some said that in their opinion, critical thinking was not a skill that was taught sufficiently in medical school, as the following quote exemplifies:
Medical students don't go to university, they go to "doctor school" and come out completely identical like a little machine. When you do a PhD, you learn to think independent thoughts.
Member of appointment committee
Some members of appointment committees independently described how the medical profession in their experience had become exceedingly characterized by a rapidly growing amount of new research results constantly coming in, and that it was crucial that physicians in the clinic are able to not only follow but also reflectively assess research results that come in. Some underlined that this enabled the MD-PhDs to work in a highly evidence-based way, but also that it made them able to critically evaluate research results and their applicability in the clinic. A member of an appointment committee said:
It's important to be critical towards science and know about basic statistics, because a lot of treatment and innovation requires that you are able to be critical of what you read, and that's not something that you're born with. That's something you learn.
Thus, the leaders described that the MD-PhDs were experienced at making use of their strengthened skills as scholars, which is one of the seven roles of physicians. Originally developed in Canada, the model "The seven roles of physicians" is used in Denmark to describe the competencies required of medical specialists [38] . A number of the interviewed leaders stated that some of the other seven roles of physicians improved for MD-PhDs as well. These leaders emphasized that in their experience MD-PhDs were also strengthened in the roles of collaborator, communicator and managers/administrators, since making a PhD will almost inevitably involve e.g. collaborating with a wide range of people, communicating results, and keeping to one's schedule.
Some leaders mentioned a range of other competencies and skills which MD-PhDs in their experience also had or obtained, e.g. working in a structured way, overcoming obstacles, and being curious and committed, ambitious and goal-oriented, as well as working independently.
Furthermore, this group of leaders conveyed that the MD-PhDs' evidence-based and scientific approach to the clinic influenced and inspired younger physicians, creating what an executive manager termed "a research culture". A member of an appointment committee stated:
They [MD-PhDs] are engines for being curious, for being initiators, they are water carriers in terms of getting those who have just come from an introductory position and don't have a scientific background into some academic communities and showing an academic way of thinking to the younger physicians and in that sense becoming role models in this area. They are part of improving the standard and the drive among younger physicians.
The PhD-degree entails a duty to do research While some of the leaders, as just described, positioned MD-PhDs as having particular skills that raised the standard of clinical treatment, another portion of the interviewed leaders distinguished quite strictly between those MD-PhDs who were research active and those who were not. A member of an appointment committee said:
I think you can almost put them in two boxes, these PhD-people. There are some who do a PhD and then it ends there, because then we've sort of done what we could for the career, they think. That's a bad PhD. And then there are some who do a PhD, because they find it interesting and continue to initiate things.
The leaders expressed a need for MD-PhDs to do research, not only to contribute to medical progress, but also because they contribute to the clinical development and do research in the ward that is implemented with the patients. This, in turn, was seen as strengthening the "research culture" of the wards. A member of an appointment committee explained:
If you don't have any research in a ward, then [..] people can't construe the treatment methods that come in. And the interest in doing new things will probably disappear as well, if you don't have a research environment. Then no one is inspired to try new things. Not as easily anyway.
[…] If no one is interested in research, then no one wants to read the national guidelines, and then they are not followed. And you can see that in many wards, that that's how it is. And I think it's of great importance that we follow them. That people know them and that we follow them. That's the kind of thing that can be derived from research, right. And then it's inspiring.
MD-PhDs hold an unjustly favored position
The leaders who distinguished between whether MD-PhDs were research active or not also challenged the distinctiveness of MD-PhDs in two ways. First, some pointed out that in their experience you might expect MD-PhDs to have achieved all of the aforementioned skills (critical assessment of literature, etc), but that did not mean that they had in fact achieved them. Furthermore, some pointed out that those were skills that were expected of all physicians. A member of an appointment committee conveyed:
Fundamentally, if you have a medical specialist in a subject area, then that person -PhD or nothas to be able to assess, has to be able to dive into specialized knowledge about demarcated subjects, if a patient shows up, where that is required.
Member of appointment committee
Secondly, some claimed that the qualities some achieved by doing a PhD could also be achieved in different ways. A member of an appointment committee said:
I also find it important to point out that this palette of qualities you can achieve as a PhD are also qualities you can get in all other kinds of ways […] via different activities and via some work on the side. […] It takes some basic things to complete a PhD, but there are also other ways around.
Discussion
The aim of this article has been to explore the positioning of MD-PhDs in the clinic by means of qualitative interviews with a number of MD-PhDs and their leaders and colleagues (physicians without PhD) with a specific reference to the positioning of the MD-PhD.
Our analysis using positioning theory showed that the interviewed MD-PhDs positioned themselves as someone who primarily used their research competencies in the clinic and only to a lesser extent by doing research themselves. The interviewed colleagues mainly positioned their MD-PhD colleagues in two different ways. First, as resource persons in terms of assisting in doing scientific research and by increasing the focus on research and evidence-based medicine in the clinic. Secondly, some positioned the MD-PhDs as underserving of what they regarded as the MD-PhDs' high status, since they were not (all) research active and because they were put in an unjustly favored position. Finally, the leaders could be divided into two approximately equally sized camps who disagreed as to the positioning of the MD-PhDs. While one side described the PhD-degree as a "basic education", thereby positioning MD-PhDs as resource persons in the clinic, the other side insisted that the PhD entails a duty to do research and that research is the MD-PhD's raison d'etre since the basic skills hailed by others were regarded as achievable in other, less expensive ways.
As such there was great diversity as to whether the interviewed physicians as a whole found the MD-PhDs to be living up to their duties, and as such there were two dominant story lines. While one story line focused on ability of the MD-PhDs to assess and implement research in the clinic, the other storyline focused on their research activity (or lack thereof ) and distinguished between those MD-PhDs who were research active and those who were not. The main difference in the positioning of MD-PhDs thus revolved around whether doing research or whether using other competencies obtained during the PhD-education were sufficient to fulfill one's duties. As such the positioning, i.e. the tasks and duties, of MD-PhDs came across as less than clear-cut in the clinic in this study.
As with most qualitative studies, a relatively small sample size limits the study's generalizability. Furthermore, we used purposive sampling, which is a non-representative method of recruiting, to recruit physicians for the study. Therefore it is possible that we did not get in contact with physicians who e.g. were uninterested in science in the clinic and/or were indifferent to MD-PhDs. Moreover, the empirical data that the study is based on stems mainly from Central Denmark Region and from selected medical and surgical specialties. Attitudes and experiences might be different in other Danish regions and in other specialties.
In many ways, our empirical findings mirror the public and professional debate in Denmark, which revolves around whether or not too many MD-PhDs are being trained. Based on our relatively small empirical study, we are unable to assess whether more or less MD-PhDs are warranted. Instead our findings call for a discussion of how best to make use of the dual-degree, as will be elaborated on below.
In our empirical study about how MD-PhDs contribute to the everyday clinical setting, there are two opposing positions with one side critiquing the MD-PhDs for not doing enough research and for merely using the PhD-degree to climb the career ladder, while the other side emphasizes the MD-PhDs' potential for integrating medical scientific knowledge with clinical decision making and thereby enhancing patient care. Put in others terms, it seems the former position blames the MD-PhDs for not doing enough bedside to bench research, while the latter praises them for doing bench to bedside research or so-called translational medicine.
Although the situation in Denmark is different from the situation internationally, there are also similarities. Recently a number of countries have been concerned that the number of MD-PhDs/physician scientists is decreasing [6] [7] [8] [9] , especially in the USA, where the physician scientist pipeline has been characterized as challenged [39] . However, some publications point out that there seems to be general confusion as to what the MD-PhD/physician-scientist position should encompass which is consistent with the situation in Denmark. Recent studies point out that there are no formal standards as to what is expected of the MD-PhDs, and how their different competencies are best utilized [2, 4] . Even in the Danish Ministerial Order on the PhD Programme, there seems to be an openness to interpretation as the order by on the one hand emphasizing that "[t]he PhD programme is a research programme aiming to train PhD students at an international level to undertake research" [40] , but also in an additional note declares that that the education not only aims to educate to do scientific research but equally to "broader functions in the private and public sectors" [41] .
[Our translation]).
Such equivocality, in turn, makes it difficult to measure the MD-PhDs' value. Often they are judged by their number of publications [18] , but as we found and as pointed out in other studies, the MD-PhDs also contribute in other -less measurable -ways. For instance, Garrison & Deschamps [42] emphasize that MD-PhDs and physician scientists make valuable contributions to research in other ways than as a principal investigator by serving as consultants and advisors or collaborating on grants. In our study, we found that the MD-PhDs contribute in terms of teaching, enhancing the focus on evidence-based medicine in the clinic and doing translational medicine as well as doing local research studies and developing clinical guidelines.
Sutton & Killian [3] describe how the purpose of dual-degree training in the biomedical sciences has also been broadly interpreted in the USA and that the types of careers MD-PhDs can be expected to pursue subsequently have been a point of some confusion. While some regard MD-PhD programs as "a flexible approach to scientific training producing both basic scientists and clinical investigators", others "tend to view these programs as generating either one type of researcher or the other" [3] (p. 454). Sutton & Killian argue that the diverse range of expectations associated with dual-degree programs has "complicated the efforts of planners and policy makers in projecting workforce needs and generating recommendations for research training" (Ibid.). In the Danish setting, there seems to be a similar kind of confusion in terms of the ways in which the MD-PhDs are expected to contribute in the clinic, although the dispute here has to do with whether the MD-PhDs first and foremost are researchers who also work in the clinic or whether they are scientifically upskilled clinicians. The central question, according to Sutton & Killian, is whether it has to be a choice, i.e. whether MD-PhDs must either pursue research (and rarely see patients in the clinic) or practice medicine (and have nominal research activity) or whether it is possible to have a career path that can unify the two (Ibid.).
Our findings show that the lack of consensus as to the rights and duties of MD-PhDs may lead to frustration in leaders and colleagues who feel that the MD-PhDs are not living up to their responsibilities in terms of doing research. However, the lack of consensus also seems to cause frustration for the MD-PhDs themselves, putting them in an unresolved or ambiguous position where they are judged as both clinicians and researchers despite great variation as to how many working hours are allotted their research; many having to do research in their off-hours. A clarification of what is expected of MD-PhDs in the clinic might alleviate some of this frustration as well as sparking a debate about how MD-PhDs can best spend their work day.
In a similar vein and with an individual focus, Rosenblum et al. [43] have recently tried to define the nature of clinician-scientist professional identity to understand the underlying motivations and actions that underlie the decision to enter this career track and to remain a clinician-scientist, claiming that understanding the challenges of being a clinician-scientist might contribute to greater career sustainability. With a similar focus on the individual level, it has been suggested that physician scientists need special encouragement and tools in order to balance clinical and research duties as well as balancing (personal) life and career [44] .
We want to propose the idea that the individual difficulties as well as the discrepancies found in the public and scientific debate and in our empirical study might also be symptomatic of a more general question which has to do with the place science holds in the clinic. Medicine has been described as an uneasy juncture of science and art [45] , and especially within medical academia, there is an ongoing debate as to whether medical practice is primarily an art (in the sense of being a skill acquired by experience and not an exact science) or a science (relying on research and scientific evidence to shape guidelines for clinical outcomes) [46] . The same debate seems to be evident in the way some point out that MD-PhDs lack clinical experience and skills compared with their MD-only colleagues while at the same time clinical knowledge and wisdom is often perceived as secondary to scientific knowledge [47] . As a practical solution to this dilemma, a closer integration of clinical and research training, i.e. the combination of clinical care and scientific research, has been proposed [48, 49] .
Thus, although different approaches have been taken pertaining to clarifying and resolving the position of science (and MD-PhDs) in the clinic, including what counts as scientific research, it seems safe to observe that more research, clarification and deliberation is needed in this area.
Conclusions
Our study underlines that in Denmark the positioning of MD-PhDs in the clinic is diverse and equivocal, because some, broadly speaking, focus on the MD-PhDs' ability to translate and implement research in the clinic, while others insist that MD-PhDs need to be research active. Although the situation in Denmark differs from that of a range of other countries, because the debate here revolves around whether too many MD-PhDs are being educated rather than how to attract more physicians to the dual-degree, there seems to be a general dispute as to how the success of MD-PhDs is defined and measured. By establishing more clearly how we wish to position physicians with a dual-degree in the clinic, we might get a better idea of how many to educate and how to make better use of their competencies. With this study we wish to draw attention to the circumstance that a conceptual debate about the expectations of the MD-PhDs is warranted.
